COS COB MITE

he Cos Cob Bridge over the

I Mianus River in Greenwich,

Conn., functions as a linchpin

in two passenper rail systems; Metro-

North Railread’s New Haven Line and
Amtrak’s Northeast Cormdor (NEC).

Cos Cob 15 the busiest of the five
movable bridges on the New Haven
Line that the Connecticut Department
of Transportation (CTDOTY owns and
Metro-Morth  maintains. The other
four are the Walk Bndpe over the Nor-
witlk River in Norwalk, the Saga Bridge
over the Savopatuck River in Westport,
the Devon Bridge over the Housatonic
River between Milford and Stratford
and the Peck Bndee over the Pequon-
nock River in Bridgeport, CTDOT es-
oumated im 2015 that a failure of one of
these bridges, all more than 100 yvears
old, would result in an added 125,000
daly commuters on the repions already
congested highways,

Cos Cob’s | 1span, 1,089-foot struc-
ture wus originally bult in 1904 and
rehabilitated in 1989, but has reached
the end ol 18 functonal life. The Scher-

Metro-North utilizes a tested new joint
design to extend the life of a critical
bascule bridge on its busiest line.

RAIL

REPLACEMENT

zer rolling bascule span consists of two
leafs, each carmying two tracks, while the
remaining spans consist of four parallel
bridges each carryving one track.

CTDOT delined a course of actton
to address the future serviceahility needs
of the Cos Cob Bridge and to mamntain
the long-term safety and relinhility of
rail service 1n the cormdor. The project
Metmro-North 1s undertaking includes re-
placing the miter rils and deck tmber,
as well iminal work on the design for the
[ull replacement of the structure.

The first phase of the project includ-
ed an in-depth mspection and load rat-
ing of the structure to assess the overall
condimion of the bndpe and o 1dennfy
siructural and functional deficiencies.

The second phase developed a design

to address those deficiencies identified
in the first phase

HNTR prowvided consulone engineer-
ing services o prepare procurement and
installation plans for new miter rails for
the movable span and expansion rmls on
all four tracks of the Cos Cob Dridge.

The plans were used by Metro-North
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forces to procure and install new expan-
sion rails (two per track), miter rails (tao
per track) and relaved hardware for cach
of the four tracks on the bndge.

Following a review of the existing
conditions of the bridge, HWTH made
recommendanons for the replacement
of the existing miter mils. These recom-

endatons included the use of thick-
wib all-ratl muter jomts; expansion rals
o protect the new miter joimnts; steel Oes
and elastomenc direct fation fasteners
to support the miter rails with the ex-
panston rals mstalled on dapped bridoe
umbers; the use of 240 (bwo aught) wire
cable with plug coupler comnectons for
comomuty of the sipnal system and the
replocement of ol bridge umbers. The
existing looped cables ar the heel of the
moveable span will be re-used, as wall the
proximity sensors at the toe and heel of
the moveable span.

ABOVE: Now miter rails instaliad on
the Cos Cob Bridge. The bedge handles
traffic Tor Matro-MNorth’s New Have Line,
as waoll as Amitrak trains.

www.riands.com



COS COB BRIDGE WORK

Metro-North  began work in the
gpring of 2016 to replace the existing
muter rails, the bridge ttmbers on all
tracks and install the expansion rails,

Existing miter joints

The existing miter joint rail currently
installed on the Cos Cob Bodee, con-
sists of two radls (one fixed, one mov-
able) separated by an spprocmate twio-

inch gap, The mil ends are cut sguare
gnd the head of one or both rmils are
depressed by about one guarter of an
inch in two inches. To cross the gap, the
wheel read 15 rransferred from the run-
ning rail to an elevated nder (or easer)
rail that is mounted on the field side of
the joint. The bed plates are typically
four feet long and 20 inches wide and
are [urmshed with a one to 40 cant. The
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OUTWITH THE OLLY This image shows
the old miter rails, which Metro-Morth
is raplacing on the Cos Cob Bridge.

standard desipn lifts a standard AARID
wheel approximately one quarter of an
inch above the running rail over a dis-
tance of about 13 inches. The running
surfpce of the rider/easer block is 3/16
of an inch above the runming rml, but
due to the tapered tread of standard
rail wheels, the amount that the wheel
is lifted is less. Other passenper rail op-
erators that use the bridge use a wheel
with & non-standard mper. A modified
destgn has been developed to be more
compatible with these wheels, to reduce
the mmpact loads penerated by the tran-
sition from the running rail to and from
the rider/easer block.

Disadvantages

Metro-MNorth's enppmeenne team notes
that the primary disadvantage of this
style of bnidpe joint is the amount of im-
pact resulting from the transfer of the rul
wheel to and from the running rails to the
easer/nder rail. Az the jomt accumulates

See You in Indy




COS COB BRIDGE WORK

traflic, this impact causes wear and bat-
ter, which further amplifies the impact
Ioading. Metro-North pomts to testng
performed at Transportaton lechnol-
opy Center, Inc. (T'TCD, that has shown
that when new, nulereaser nuls ciuse
liess of an impact than a standard bolted
joint (3 percent) at 30 mph, bat that
the impact s slightly higher, two percent,
at speeds of 40 mph.

Metro-Morth says the thick-web miter
joint, when new, was shown to have £20
percent less impact than a standard ol
joint at 40 mph or about 22-percent less
impact than a new ndereaser block poane
The commuter milroad alse noves that
an additonal concern with translerrng
the wheel from the rail to the nderfeaser
block is the sudden change in the location
where the truck contacts the wheel

“Nue o the taper ol the tread, the
radius of the wheel at the rail contact lo-
cation is slightly larger at the rider/easer
block contact location. When the train
moving at o constant linear velocity
crosses the joint, the rotanonal velocity
of the wheel wants to change to adapt to
the new contact radivus, This will cause a

small amount of ship between the wheel
and the rail petentally leading to metal
flow, mil defects and other undesir-
able wheel-rail interactions. Also, these
joints have not proved a clear path for
[alse Hanges [rom worn wheels to by-
pass the nderfeaser blocks. The loading
from a wheel with a false lange would
be ransmitted further from the gauge
hne.” said Dave Melillo, PE, director of
Track and Structures at Metro-Worth

Thick-web miter joints
Metro-Morth is replacing the existing
miter joint rml with a new thick-weh
miter joint design, orginally developed
jointly between Amirak and Cleveland
Track Materials, Inc,, now part of Voss-
loh, for vse on the NEC.

Although developed for high-speed
intercity passenger routes, the joints
have been tested by T1'C1 at the Facility
for Accelerated Service Testing (FAST)
in Pueblo, Colo. Researchers installed
g pair of joints on an open-deck steel
bridge on the High Tonnage Loop that
accumulated 201 million gross tons of
315.000-pound waffic.

A summary of the test, publshed
by TTCI concludes that, “These joints
lasted three to four nmes lonper than
the miter joints previously rested at the
FAST. Very little maintenance was re-
guired until the jomts were near the end
of their service life”

Testng ar TTCH showed that, when
niew, the thick-web miter joint generates
T20-percent less mmpact loading than a
standard rail joint at 40 mph, which is
about 21-percent less than what 15 cre-
ated by a ndereaser style miter joint
The impact loading increased with the
accumulation of traffic, from about 1.1
times the static wheel load to 1,44 times
the static wheel load or about a 30-per-
CEnt INCTeasE.

Melillo explains that this type of bridge
joint s Bbrcated from mil bent and ma-
chimed to an anpled “mater” jomt and 15
similar to earlier mitered bndpe joints
with the exception that it is constriscted
from the heavier thick-web mil and has
heavier bed plates, brocing and guarding,

He notes that the joint is fabncated
[rom a 136-thick-web rail section, in-
cludes fash-butt welded 136 RE ex-
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COS COB BRIDGE WORK

tension mails, thick hose pLLLE assemblies and is fully guarded
through the miter sechon. The bed plates for lilt or bascule
bridges are typically five feet long and 19.5 inches wide for di-
rect ixatonfsteel tie installanon or 30 inches wide for tmber
fixation. The standard joint is canted at one to 440,

The pomnt of both rmls are depressed 3/16 of an inch in five
inches and no riser is included in the design.

Melillo SAYS the original bridee joints installed on Cos Cob
were “mitered" jointy, but the angle ol the miter was approxi-
mately 35 degrees compared to approximately six degrees for
the thick-web miter joint.

He notes that this joint's primary advantage is the smooth
mmansition [rom the approach mails to the lift mils, which ocours
directly over a long angled miter cut.”The joints are fully puarded
and provided clear passage for false langes from worn wheels,

The two-and-as-halFvear project s on schedule with Track
4 completed in the fall of 2016, Work on Track 2 began in
March 2017 and will be completed in Aupost. Crews plan o
begin work on Track | in September 2017 and Track 3 in
spring 2018 with the entire project scheduled for completion
in the fall of 2018. 0
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